INTRODUCTION
============

The biomedical research workforce in the United States does not reflect the diversity of the overall population, which is a challenge for adequately identifying and addressing the nation's research problems ([@B31]). The racial/ethnic minority groups that are significantly underrepresented in the sciences (URMs) include blacks, Hispanics, and American Indian/Alaskan Natives with significant losses at every stage in the training process ([@B9]). Underrepresentation can also be extended to nontraditional students and first-generation college students. In response to this glaring disconnect, there have been long-standing efforts by the U.S. federal government to provide funding opportunities aimed at broadening participation in biomedical research, and many of the funded programs incorporate a mentored research experience ([@B21]). During these research experiences, mentees work with a mentor to build their scientific knowledge, practice science, and be recognized as scientists. These three components are all important to developing mentees' science identities ([@B6]), and supportive mentorship positively impacts persistence, confidence, and satisfaction of trainees ([@B13]). Thus, there is a need to understand what defines an effective research and mentoring experience, particularly for underrepresented students.

Our institution is located in Minnesota, home to one of the largest American Indian (AI) populations in the country, with 11 federally recognized tribes. There are large educational disparities, with white students in Minnesota being twice as likely to graduate from high school and significantly more likely to complete college than AI students ([@B12]). AI students and nontraditional students are significantly more likely to attend community college ([@B18]). Once these students transfer to a research university, they can encounter many obstacles that impede their progress to obtaining science degrees, including imperfect alignment of courses, financial difficulty, a lack of cultural capital, and increased nonacademic commitments ([@B24]). To address some of these challenges, our institution has had a long-standing undergraduate research program designed to increase underrepresented students transferring from the community college in pursuit of advanced degrees in the sciences.

While the primary aim of this program initially was to attract and support AI students, the program has expanded in its attempt to provide opportunities for students who are underrepresented not just with respect to race and ethnicity but also with respect to socioeconomic disadvantage. Participation in structured programs can provide first-generation college students with experience doing research, increased cultural capital, and necessary guidance to pursue a research career ([@B16]).

We previously conducted interviews with 15 research mentors involved in the program to gain insight into the mentors' experiences working with underrepresented undergraduates in the laboratory ([@B26]). We found a commitment of these faculty members to facilitate student critical-thinking and research skills but a relative lack of awareness about how students' backgrounds may complicate the mentoring relationship and impact students' decisions related to persistence.

Using the focus group method, our research team next turned our attention toward the mentees themselves, with the objective of discovering how they experience two undergraduate research programs---Bridges to the Baccalaureate and Pathways to Advanced Degrees in Life Sciences---in particular, what they have gained through participation in the programs, qualities they believe a good mentor should possess, challenges to the mentoring relationship, and how they conceptualize the term "underrepresented." A key aim of the study is to help us understand the view of the students and to consider how their experiences and perceptions compare with those of the mentors. Gathering this kind of information enables us to more fully understand how both the mentors and their students experience the program, which provides insight into how to enhance the program going forward and offers tips or guidelines to others who might want to implement similar kinds of programs at their institutions.

METHODS
=======

Participants
------------

Our sample of mentees constitutes a purposive sample, that is, the subjects were selected based on their participation as mentees in either the Bridges to the Baccalaureate (Bridges) or the Pathways to Advanced Degrees in Life Sciences (Pathways) programs (see <https://biomedical.umn.edu/programs/bridges-and-pathways> for an overview of these programs). Both of these programs are designed to increase the enrollment in graduate school of students from underrepresented groups in science, with the primary target population being AI students and the inclusion of other URMs, first-generation college students, and students with significant financial need. These academic-enrichment programs at the University of Minnesota Medical School, Duluth campus, have been funded by the NIGMS for more than 15 years. The current Bridges and Pathways programs were established in 1996 and 2008, respectively.

The Bridges program provides professional development opportunities to students coming from two local community colleges: Lake Superior College in Duluth, Minnesota, and the Fond du Lac Tribal and Community College in Cloquet, Minnesota. The Pathways program provides professional development to juniors and seniors enrolled at the University of Minnesota, Duluth, with majors related to biomedical or biobehavioral sciences. Both the Bridges and Pathways programs are two-year paid appointments that begin with a full-time, eight-week summer boot camp consisting of workshops and laboratory experiences. Professional skill development includes critical reasoning, public speaking, experimental design, and career planning. Emphasis is placed on collaborative and team-based efforts to solve research questions. Critical reasoning during the boot camp is cultivated using a problem-based learning approach to explore new scientific ideas ([@B27]). Trainees are encouraged to mentor peers by providing positive feedback and sharing ideas. Faculty from the undergraduate campus, School of Medicine, and College of Pharmacy visit with the trainees to provide a research seminar and discuss their motivations for entering research careers. After completing the basic training, the trainees progress to faculty-mentored research projects for the next two years. During the academic year, the trainees meet monthly to discuss their research experiences. Each student completes a poster and oral presentation of his or her research as part of the program and has funding to travel to scientific conferences.

Focus Groups
------------

The primary method of data collection for the current study involved focus groups with program trainees. As [@B4] notes, "Focus groups are a form of applied research, intended to help practitioners address organizational or programmatic challenges while exploring the experiences and attitudes of specific populations" (p. 7). Thus, this approach serves us well in our efforts to evaluate the effectiveness of the Bridges and Pathways programs and understand participants' experiences in the programs. Many researchers have noted that focus groups are "especially valuable when working with special populations, such as college students" ([@B4], p. 4). Indeed, as [@B3] notes, "Students' testimonies provide deeper insight into how they negotiate *the experience of college*" (p. 99). The focus group setting and framework is conducive to open discussion and dialogue. More generally, employing a qualitative approach in this kind of investigation is advantageous, because "qualitative research is well-suited to answer questions about how learners and teachers make sense of the educational events in which they participate" ([@B15], p. 375).

All study protocols were reviewed and approved by the University of Minnesota IRB (study \#1304S32081). Data collection occurred at the end of the summer program in 2013, and analysis continued over the next two years. All program trainees were recruited by an email from the program director explaining the purpose of the groups, study procedures, and an official invitation to participate. Incentives for participation included pizza, snacks, and beverages. Additionally, potential participants were informed that the knowledge gained from the focus groups would provide important information enabling researchers to evaluate the programs, thus potentially impacting education and training of future mentees in these programs.

Three 1-hour focus groups were conducted with four to five participants randomly assigned to each group. The total number of participants was 15, with all eligible subjects choosing to participate. In each of the groups, a facilitator posed open-ended questions to the participants and a peer mentor in the program (H.M.) observed and took notes. (See Supplemental Materials for "Focus Group Questioning Route.) The facilitator was an undergraduate Research Assistant who had no affiliation with the program. The focus groups were audiotaped and transcribed.

The focus group questions were intended to enable us to discover and understand the benefits to the students of participating in the program, characteristics of a good mentor, challenges to the mentoring relationship, and how the students define "underrepresented." Employing the focus group method enabled us to examine the mentor--mentee relationship from the perspective of the mentees, in their own words. Combining these qualitative data with the interview data we had obtained from mentors ([@B26]) allowed us to ascertain how members of both groups experience the mentoring process.

Data Analysis
-------------

The focus group audio files were transcribed and independently coded by a white social scientist who has no direct affiliation with the program (J.W.), a white biomedical researcher who has served as an instructor in the program (A.P.), and an AI behavioral science researcher who has served as a mentor in the program (M.W.). As was the case in our previous study involving interviews with 15 mentors in these programs, we used an inductive approach rather than testing hypotheses. Our approach is consistent with [@B15], who state that "qualitative researchers might ... investigate the role of advisors and mentors, but they would not begin the study with a predetermined hypothesis" (p. 376). Furthermore, "information collected through interviews may provide a holistic understanding of the phenomena of interest from the perspective of participants" (p. 377). Indeed, the interview data from mentors and focus group data from mentees provided rich data with depth and nuance that would not have been possible if employing strictly quantitative approaches.

We used an inductive approach for initial open coding, organization, and notation of the data ([@B8]; [@B19]) Consistent with our previous study on the experiences of mentors, our key objective was to use a phenomenological approach to discover participants' subjective experiences as mentees in the program. For example, after our initial round of coding, all three coders independently identified "professional socialization" as a general theme. One of the coders approached the data with greater specificity and identified subthemes (e.g., "mentors as a guiding force," "mentors as sources of wisdom," "mentors as teachers," and "mentors as role models") that can be viewed as indicators or mechanisms of professional socialization. The greater specificity with respect to particular themes prompted extended discussion and accountable conceptualization and helped ensure validity in the researchers' conclusions about the substantive narrative(s) unfolding in the data.

Survey
------

The qualitative data were given the principal weight in our analysis, but to enhance our understanding of the mentoring program, we incorporated a mixed-methods approach. Shortly after completing the focus group, students in the program were emailed a link to complete an online survey including the customizable Survey of Undergraduate Research Experiences (SURE), which has been used to survey thousands of undergraduates from across the country on the learning gains associated with their research experiences ([@B20]). The survey data were anonymous and were analyzed parallel to the qualitative data, with the findings being compared during the interpretation stage ([@B23]). Descriptive statistics and graphical analysis of the survey data were completed in Microsoft Excel.

RESULTS
=======

Undergraduates participating in a National Institutes of Health (NIH)-funded program designed to increase the number of underrepresented students pursuing advanced science degrees were invited to participate in a focus group to discuss their experiences with the program. The program consists of an eight-week summer program designed to build the students' self-efficacy followed by a two-year mentored research experience in a faculty member's laboratory. The focus group occurred at the end of the summer program; at this point, the amount of mentored research experience was variable among participants, with five of the students joining their labs that summer and 10 of the students having had at least one year of mentored lab experience. We had a 100% response rate, with all of the students (*n* = 15) choosing to participate in the focus groups; the summary demographics for the participating students are reported in [Table 1](#T1){ref-type="table"}. Ten of the students in the focus groups were part of the Bridges program and were enrolled at two local community colleges. The five students in the Pathways program, two of whom had previously been in the Bridges program, were of junior status and were enrolled at the research university. Students in the program were majoring in biology, chemistry, engineering, or mathematics and were completing mentored research on a range of topics, including cancer biology, conservation biology, Indigenous community research, and auditory physiology. Of the students in the focus groups, eight were male and seven were female, with an average age of 29 years and a range of 21--38 years. There were two AI students and one African-American student; 14 of the students had significant financial need.

###### 

Mentee demographics

  Demographic               Value
  ------------------------- -------------------------
  Program                   
  Bridges                   66.67% (10)
  Pathways^a^               33.33% (5)
  Sex                       
  Male                      53.33% (8)
  Female                    46.67% (7)
  Underrepresented status   
  Financial need            93.33% (14)
  Ethnic minority           20%
                            13% Native American (2)
                            6% African American (1)
  Age                       
  21--25 yr                 40% (6)
  26--30 yr                 13.33% (2)
  31--35 yr                 33.33% (5)
  36+ yr                    13.34% (2)

^a^Bridges students are enrolled at a community college, and Pathways students are enrolled at a research university. Two of five Pathways students were previously enrolled in the Bridges program.

We provide a descriptive account of key themes that emerged in the data, and where relevant, we juxtapose findings from this study with findings from our previous interviews with the mentors ([@B26]). We also interpret some of the themes in relation to the students' responses to the online SURE, for which 12 of the 15 students responded.

Benefits of Being a Mentee in the Program
-----------------------------------------

The first area explored with the mentees was the benefits of having participated in the program. Mentees report, overall, a positive experience in the program. In particular, the participants express that their thinking has been transformed, as evidenced in statements such as "\[The program\] teaches you how to think differently" and "\[It\] really helps develop skills that you didn't know you had." Throughout the focus group data, we see evidence of how participation in the program opens access to students and transforms their aspirations. The following quotes from two female mentees aptly capture this: ""I never thought (getting a PhD) was possible and now that we've done the things that we've done. I thought, I'm smarter than I thought I was, wow."" ""I think it's a wonderful program and I know that without it being here, I never would have imagined myself getting, even the possibility of getting a Ph.D., or going beyond my Bachelor's degree, you know I just thought that was good enough, but now I think, shoot for the stars and all that stuff ... I'm very grateful for the program.""

Mentees comment on the opportunities they have been given to do research and how their active involvement in research has helped them to gain confidence and has opened up new possibilities. Based on the survey, only two students in the program reported any prior research experience and likely included the two students who had been in the Bridges program before transferring to the research university. The program benefits that were noted by the mentors are consistent with the mentees' observations, as we had noted previously: "Mentors highlighted enabling students to learn about science, helping them to discover their aptitudes and interests, and building students' confidence" ([@B26], p. 405).

The focus group data suggest that mentees are gaining much more than learning technical skills or discipline-specific knowledge; they are also acquiring the skills necessary for professional socialization. In fact, some students expressed surprise at the depth of what they gained from the lab experience; one of the mentees explained that his participation in the program transformed his undergraduate experience: ""Like I was just a student going to classes before, and I wanted to get into research and I pictured it as being like, kind of like a job in the cafeteria, only instead of washing dishes and serving tuna mac, you're just doing some busy work around a laboratory, but it would look good on a resume, and this program \[it\] just changed \[from what I expected\] ... I actually do research in a lab and get the opportunity to do presentations ... I feel a lot more confident talking to professors now than I did before "it's made a huge difference.""

The students drew a contrast between their experiences of working in the laboratory through the program and their regular lab classes. In the former, they find that they are taking ownership of the research project, whereas in typical lab courses, they are, as one male participant stated, "'Aping' what the T.A. shows you how to do and just repeating it." The mentored research experience offered through the program "has been a chance to actually have to do it for a real reason and have to get good results." This, too, is consistent with what the mentors expressed to us regarding the importance of the mentees' active involvement in research. Mentors noted that, in addition to having mentees work on faculty members' research projects, it is also important to "get the students to the point of testing their own hypotheses" ([@B26], p. 405). One mentor succinctly stated that the primary objective is exposing students to the scientific world such that they are able to do "the scientific method from start to finish" (p. 405).

On the SURE, 11/12 students reported that the experience was much better than they had expected, and the other student reported it had met his/her expectations. The top areas of gain that students identified based on their participation in the program included "confidence in my potential to pursue a career in science" and "ability to work in groups" ([Figure 1](#F1){ref-type="fig"}). A previous study found that, for undergraduates who were not enrolled at a community college, the top areas of gain were "readiness for demanding research" and "understanding of research process in your field" ([@B20]). Participation in the program was critical to building students' self-efficacy to pursue a science career.

![Reported gains on the SURE after participation in Bridges and Pathways programs. Students reported whether they had experienced no gain or very small gain, small gain, moderate gain, large gain, or very large gain on an online survey. Questions were reordered such that areas of very large gain are at the top.](ar26fig1){#F1}

Characteristics of a Good Mentor
--------------------------------

The mentees expressed that the most important factor in selecting a mentor is the personality of the mentor. For example, a female mentee stated: "I'm less concerned about the subject, and more about the person. I want someone who seems friendly and will be gentle." Additionally, a male mentee noted the research that his mentor does but added that it was the mentor's personality that especially influenced his desire to work with him: "The research he does I was interested in, but mostly ... I got a really cool vibe from his personality when I talked to him that one time." This theme was quite prominent in the data and was especially prominent among female participants. Female participants commented 31 times and male participants commented 18 times on the importance of personality to the mentoring relationship. In contrast, female participants commented five times and male participants commented 14 times on the importance of the mentor's research and his/her professional status. It was also clear that the program helped to establish a peer and professional network that students used when selecting a mentor. As one female participant noted, classmates in the cohort are a "better resource for picking mentors than if you were just sticking with reading their online research paragraphs."

Importantly, when we were interviewing the mentors, we rarely heard about personality being an important factor in who they decided to accept into the lab. Rather, we found that "some factors the mentors considered included \[the potential mentee's\] personal connection to the focus of the lab (e.g., family member with cancer), a student's ability to make a commitment, a student's comfort with killing animals, and whether the mentor felt a student had a 'high level of innate intelligence' " ([@B26], p. 406).

In terms of what is needed to be an effective mentor, the students expressed wanting mentors who would engage with them. One male participant described a desired characteristic of a mentor as the "quality of wanting to get to know people and see what makes them tick." In addition, the importance of communication was emphasized: "I want to be able to go to that person and be like, I have no idea what you're talking about." The mentees also highlighted the role of the professor as being more academic in contrast to a graduate student who they could talk to about everything. On the survey, 66% of the students indicated that their supervisors were outstanding teachers and mentors, and all of the students reported that their mentors were at least average. When we asked mentors what is needed to be an effective mentor, the majority indicated the significance of enthusiasm, as the mentor's excitement can have a contagious effect on the mentee. Mentors also noted that it is crucial for mentors "to be able to explain, at a nonexpert level, and help the student understand how his or her project fits into the bigger picture" ([@B26], p. 405). With respect to personality traits, some of the mentors did emphasize that "mentors should not be too critical, because that may turn people off to science ... \[rather, mentors should be\] empathetic and patient" (p. 405).

Challenges to the Mentoring Relationship
----------------------------------------

We asked participants in both groups to identify challenges to the mentoring relationship. The importance of communication and the gap between expert and novice was expressed by a female mentee, who stated: "\[The mentor\] has a lot of knowledge in his field, but he doesn't give you that knowledge." The students articulated a lack of communication as a significant factor to why students stop showing up in the lab. A female participant indicated that you need "enough communication to make sure that you're doing things correctly and you're liking what you're doing," and if that is absent, "then it's pretty easy to just kinda fade away."

The need for constructive feedback was critical for both the mentors and mentees, and its absence can easily lead to students leaving the lab if, as expressed by a female mentee, "the thought of going into your lab each day fills you with dread because you're so worried you're gonna make a mistake." Mentors had less understanding about what causes students to leave and instead emphasized that there "are just going to be people who are not going to fit."

Students also voiced concern in cases in which the faculty member may appear to be too ambitious. A male mentee stated that, if the professor is "really into their own career to a crazy level, that might be a red flag that they're into this because they want some slave labor." A corollary to this was the challenge of the time commitment demanded of mentors, in particular working with undergraduate students as opposed to graduate students or postdoctoral fellows. Returning, again, to what we learned from the mentors about the challenges of mentoring: "training undergraduates in the lab is a significant time commitment and may mean less research productivity potential as compared with a graduate student" ([@B26], p. 406). Additionally, mentors expressed that mentoring of undergraduates is not always recognized or rewarded and was described by mentors as 'a career killer' (i.e., this kind of work will not get one promoted"; p. 405).

Mentees' Definitions of the Term "Underrepresented"
---------------------------------------------------

The students acknowledged that they were more diverse than most of the students at the university but were similar to the mentors in that they had a limited understanding of the relevance of this diversity. As was noted by one of the participants, *"*We are pretty diverse compared with everybody else here at UMD. Yeah it scares me. I'm still intimidated by that, I don't know why." While the focus group participants discussed, in an abstract way, possible meanings of the term "underrepresented," including "rural," "underprivileged," or "having membership in a racial/ethnic minority group," the examples they provided from their own direct experiences pointed toward particular ways in which they see themselves as perhaps qualifying as underrepresented students. For the majority of these students attending college is an experience that sets them apart from others in their families. One of the female participants shared, ""The Bridges program it does talk about how they try to help people whose parents may not, my mom went to college but I think she only graduated with a two-year degree, but I think they try to help people whose parents, there isn't a history in their family of moving on into getting college degrees.""

Another female participant noted, "My parents were pretty poor when I was growing up and they were both alcoholics." The vast majority of the students in our sample demonstrate definite financial need.

Interestingly, while the meaning of "underrepresented" as described by the mentors focused primarily on racial/ethnic/social class categories, the mentees in this study focused more on age and how this contributed to the feeling of being different from other students at the university, which puts them in the category of "nontraditional students." This was not experienced as a challenge during the time that some of these students were at the community college. As one female participant said, "At \[the community college\] there's a lot of diversity, there's 60-year-olds and 16-year-olds." Going from that environment to the university setting clearly affected their degree of comfort in the academic setting.

Pursuit of Postgraduate Degree
------------------------------

While the Bridges and Pathways programs are intended to encourage postgraduate work, the mentee's age appears to be a key deterrent to continuing study beyond the bachelor's degree. One of the male mentees stated, ""I don't know if I should just get a job like this that pays well, at some private company or something, and just be a lab tech for the rest of my life. I want to be a doctor or a research scientist, I really do, but 38 years old, that's kind of old, you know.""

Another factor contributing to whether a student chooses to pursue the advanced degree was advice from the mentor. We had found that many of the mentors wanted to make sure their mentees were aware of the options available to them following the bachelor's degree, while also being brutally honest about the unpleasant aspects of having an academic career. For instance, one of the mentors had stated: "I think the academic life is a very difficult one, and if they bring it up with me, I usually tell them to talk to several people and find out about ... quality of life issues" ([@B26], p. 407). It was clear that this was the message that some of the students in the program were receiving. For example, a female participant said the following about her mentor: "He doesn't see that it \[getting a PhD in a biology field\] has that much potential. So he's been really honest and I've appreciated that with him." While the honesty and openness of the mentors is appreciated by the mentees, it may be that this kind of advice militates against a key goal of the program, which is to encourage the students to continue on to graduate school. Additionally, it may counteract some of the new confidence, sense of self-efficacy, and future career possibilities that the mentees now possess.

DISCUSSION
==========

Our findings from the focus groups with the mentees, combined with the findings from the interviews we previously conducted with mentors, provide an important understanding of the mentoring relationship from both the mentee and mentor perspectives. The students highlighted the value of being a participant in a program designed to bolster their confidence and self-efficacy. Working with the research mentors created connections and opportunities for the mentees. As detailed in the preceding section, there are many areas in which the mentors' and the mentees' perceptions and experiences match, and it is clear that, for the most part, the mentoring relationship---as well as the program itself---is experienced in a positive manner among both mentor and mentee participants.

For most of the students in our program, many of whom were enrolled at the community college, the experience was transformative and gave them a goal for finishing their undergraduate degree. Others have found that participation in research experiences broadens underrepresented students' interests and goals ([@B29]). This is in contrast to reports for majority students already enrolled at research universities where participation in an undergraduate research experience reinforced a prior interest in graduate school ([@B32]). Among the student participants in our study, support from mentors was critical in professional socialization, and support from one another was essential for successfully navigating the culture of the research institution ([@B10]). The program gave the students the necessary disciplinary skills, but more than that, it provided the opportunity to build confidence and to have the affirmation from mentors to consider graduate school an attainable goal ([@B5]).

Another important finding was that students identified their somewhat "older" age as a key way in which they felt diverse or "underrepresented" at the research university. The average age of students attending community colleges is 29 ([@B2]), consistent with the students in our study, whereas only 10% of enrolled students at the research university are over the age of 25. In addition to the challenge of occupying the *nontraditional* student role, students transferring from community colleges must navigate articulation agreements, which have become articulation *bureaucracies*, "stunning \[in their\] complexity and nuance," thus sometimes having the effect of hampering, rather than assisting, "students' academic progress" ([@B14], p. 4). In general, the students find themselves in an environment "that is often significantly different from the one they left behind in size, location, cost, and academic demands" ([@B14], p. 9). Whereas "community colleges are uniquely structured to provide ... intensive, personalized support" ([@B17]), the university to which students have transferred does not typically operate this way. Studies have shown that students attending community colleges typically report "positive feelings about their community college experiences, citing inspiring professors, peer support, and helpful advising," yet once the students are enrolled at the four-year institution, students' sentiments "turned negative" ([@B30]). Given these factors, "it is especially important to engage transfer students early" ([@B14], p. 9). The Bridges and Pathways programs are very valuable in helping to ease the transition for our student participants. Their participation in the programs puts the students on a path to obtaining their four-year degree as well as encouraging them to consider pursuing advanced degrees. We find through the focus group data that our participants have directly benefited from the experience of being in a cohort program that puts them in direct contact with mentors/professors and fellow students and gives them hands-on experiences in the laboratory.

Our work reveals interesting information about characteristics that students consider when selecting a mentor. The ideal qualities of a mentor, including important personality traits like enthusiasm and compassion, have been highlighted by others ([@B7]). These traits seem to be particularly important for the women in our sample---more so than status and prestige. This finding may relate to the fact that fewer women train in the elite labs that serve as the gateway to the professoriate ([@B28]). Other reported factors important for successful mentoring that are consistent with our results include having the time to meet regularly, institutional support for mentoring, and mentor's ability to tailor the support to the mentee's needs ([@B7]).

Our data also reveal particular challenges. For example, a challenge for the programs is that both the mentees and mentors reported that, in some cases, the mentors were discouraging the mentees from continuing on in science due to a hypercompetitive system ([@B1]). It appears that, consistent with social cognitive career theory, some of the mentors are recommending career decisions based on their personal values, which may not be consistent with those of the students ([@B11]). Thus, an unintended consequence of the competitive environment is that it may deter some students from pursuing advanced degrees. In addition, the finding that age is an important factor in contributing to students' decisions to pursue advanced degrees needs to be considered in the context of time to finish degree and possible expansion of master's degree programs ([@B22]).

CONCLUSION
==========

There is commitment nationally to improve the quality of mentoring for students from underrepresented groups in the biomedical sciences through the National Research Mentoring Network (<https://nrmnet.net>). The first author (A.P.), with another National Research Mentoring Network master facilitator, led a mentoring workshop for the mentors in the program. The training included the theory-based Entering Mentoring curriculum, which has been shown to be an effective way to build mentor self-efficacy in discussing factors like race, gender, and socioeconomic class ([@B25]). The training also incorporated anonymous mentee quotes from the focus groups to encourage mentors to reflect on how their own perspectives might differ from those of the mentees. All of the mentors who participated in the training indicated that the section on addressing issues of diversity was the most useful and interesting section, with one mentor stating, "The ideas about diversity and our assumptions about what students perceive themselves as diverse brought about by the stories of some of the participants were the most valuable part of the training for me." This kind of feedback reinforces the concept that mentor training can provide the necessary time and space for reflection that is an important component of cultural humility and will help to support diversification of the scientific workforce ([@B33]). We are also developing corresponding mentee training to use during the student summer development program to help raise students' understanding of these issues, to encourage reflection, and to improve mentee communication skills.

A limitation of our study is that it was performed at a single institution. However, mentees were working with mentors in a number of departments, and our survey results were discussed in comparison with results that were previously collected across several institutions. We also found that many of the themes are consistent with ideas in the literature about mentoring. The applicability and generalizability of the results will require additional studies at other institutions. Future research on the success of this program will need to look at the long-term outcomes as students transition into graduate programs. We are also exploring alternative models of mentoring to the mentor--mentee dyad, including putting students into collaborative-learning research groups and understanding the importance of peer mentoring, which was an emerging theme in our data. The mentoring workshop and exploration of the efficacy of peer mentoring are direct outgrowths of our study and thus illustrate ongoing efforts shaped by important research findings.

Our study highlights that understanding the myriad ways in which students are "underrepresented" is crucial. As evidenced in our sample, in addition to racial/ethnic minority status, being first-generation college students, and being a little "older" than most of their classmates shaped these students' perceptions and experiences in college as well as their long-term goals. Working more closely with community colleges and better understanding unique circumstances of transfer students could potentially be another "takeaway" for those at other institutions who wish to broaden participation in the sciences at their universities and beyond.

Supplementary Material
======================
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